Acute and chronic effects of metabolic acidosis on renal function and structure.
Emerging evidence suggests that chronic metabolic acidosis (CMA) may have significant implications in terms of worsening renal disease in CKD patients, but the effect of CMA on renal function and structure has not been fully elucidated. We studied the acute and chronic consequences of an acid load (AL) on glomerular filtration rate (GFR) and renal histology in C57BL/6 mice. FITC-inulin clearance was performed at several time points; markers of renal fibrosis were studied at mRNA and protein levels; finally, kidney expression of candidate molecules triggering changes in renal function was studied. Glomerular hyperfiltration occurred within 1-3 days from AL; after 1 week, the GFR returned to baseline and then declined progressively within 15-21 days. The GFR decline was accompanied by the onset of renal fibrosis, as shown by Masson trichrome staining. Markers of renal fibrosis, namely α-smooth muscle actin and collagen-1, increased after 1 day of acid loading in both mRNA and protein levels and remained higher than baseline for up to 21 days. Well-known mediators of renal fibrosis, including transforming growth factor (TGF)-β and the intrarenal renin-angiotensin system (RAS) axis, were increased even before the decline of the GFR. Acid load caused hyperfiltration acutely and a progressive decline of the GFR chronically; the evidence of renal fibrosis indicates that structural and not only functional renal changes occurred. The concomitant upregulation of TGF-β and intrarenal RAS axis indicates that those factors may be potentially involved in the progression of kidney disease in this setting.